The effect of a balanced liquid meal on supine and postural blood pressure (BP) responses was investigated in three groups of patients with chronic autonomic failure; 10 with associated neurological impairment (multiple system atrophy (MSA), Shy-Drager syndrome) and seven without (of which five had pure autonomic failure (PAF); and two had a deficiency of the enzyme dopamine beta hydroxylase, DBHdeficiency). All had marked postural hypotension. Subjects with normal autonomic function were also studied. In MSA and PAF food lowered supine BP substantially, with a more rapid and greater fall in PAF. After food, the levels of BP reached were considerably lower because of the reduced supine BP and many had to be returned to the horizontal position earlier than before. Ingestion of a similar volume of water alone had no effect in MSA or PAF. In DBH deficiency, food had variable but minimal effects on BP while supine and during head-up tilt. In subjects with normal autonomic function food did not affect BP. The BP responses to food thus varied in the three groups with chronic autonomic failure. The influence of food on both supine and postural BP therefore should be considered in the clinical and laboratory assessment of autonomic dysfunction and in relation to therapeutic approaches, designed to alleviate postural hypotension.
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Postural hypotension is a cardinal manifestation of autonomic failure and a fall of 20 mm Hg systolic (or less in the presence of symptoms) requires further investigation, whereas a minimal fall often excludes auto- The influence offood on postural hypotension in three groups with chronic autonomicfailure-clinical and therapeutic implications 2) and raised heart rate [from 72 (4) between the groups despite the common finding
The influence offood on postural hypotension in three groups with chronic autonomic failure-clinical and therapeutic implications of sympathetic failure. The two with DBH deficiency had severe adrenergic failure but did not have substantial post-prandial hypotension. In one, the blood pressure was marginally worse after food while the other improved, in keeping with their symptoms. Despite the absence of noradrenaline and adrenaline, they were probably capable of neurally-mediated release of dopamine, as their sympathetic nerve terminals were otherwise intact, as confirmed by immunohistochemical and electronmicroscopical studies of skin tissues, where the distribution of peptides, including vasoconstrictor peptides such as Neuropeptide Y was preserved, as in normal subjects.6 Neuronal impulses in response to food may have released other co-transmitters from sympathetic nerve endings, such as adenosine triphosphate (ATP),'6 which induced vasoconstriction in certain vascular beds and helped maintain blood pressure. Furthermore, unlike the majority of the other MSA and PAF patients, they both had a functionally intact parasympathetic nervous system, and the ability to increase heart rate and cardiac output may have also contributed. Aspects such as gastric emptying and subsequent absorption of nutrients need to be considered, although previous studies suggest that these are unlikely to be major factors to explain the difference.5
The relationship between food and postural hypotension raises a number of clinical issues. A postural fall in blood pressure without the stimulus of food, may be dismissed as being slight, as in our two earlier patients (fig 1) . This may not readily be determined from the history, as the quantity and composition of food influences post-prandial hypotension. In autonomic failure patients, protein has minimal effects on blood pressure, lipid causes a smaller and shorter lasting hypotension, while carbohydrate is the most effective in lowering blood pressure;'7 the latter may be linked to a greater release of vasodilatatory peptides including insulin."5 Substances ingested with or after food, such as caffeine,'8 may reduce the blood pressure fall. A number of factors may therefore obscure the relationship between food ingestion and worsening of postural hypotension, which emphasises the need for objective assessment. This is of importance in the management of postural hypotension, as drugs which reduce postural hypotension may have their benefit negated by post-prandial hypotension, as has been shown with dihydroergotamine. ' There is clearly a need for drugs, or drug combinations, which will prevent the hypotensive effects of both stimuli.
Our observations probably apply to other groups, such as the elderly, who may have both postural20 and post-prandial2' 22 hypotension. A third of elderly subjects have post-prandial hypotension of over 20mm Hg systolic, with a greater fall when the initial pressure is higher.2' Blood pressure in the elderly after antihypertensive treatment (with nitrendipine and hydrochlorothiazide) falls to even lower levels after glucose ingestion.23 Food therefore has the potential, especially with hypotensive agents (which may include nitrates and beta-adrenergic blockers in ischaemic heart disease), to lower blood pressure further and cause or aggravate postural hypotension. This may contribute to syncope; and myocardial ischaemia and strokes if coronary and cerebrovascular disease is co-existent.
We therefore conclude that food lowers blood pressure to a varying extent in different groups with autonomic failure and that its influence should be considered in the investigation and management of autonomic dysfunction. The liquid meal we used has the advantage of providing similar food components and calories to standard test meals. It is easier to prepare and administer, especially in the supine position. It also avoids the high osmotic load of an isocaloric solution of glucose. Our approach therefore may be a practical and effective method of determining, within the autonomic laboratory, the degree of postprandial hypotension and its potential effects on postural hypotension. 
